Background Infertility patients often have high stress levels which, in some cases, represent a risk of developing depression or anxiety. The SCREENIVF questionnaire is a validated tool to evaluate such risks. Some coping strategies have been shown to be correlated with infertile couplesʼ levels of stress. Determining which strategies are correlated with higher levels of risk for depression or anxiety could be useful to offer targeted psychological counseling to reduce the risk of depression or anxiety.
Some coping strategies have been shown to be correlated with infertile couplesʼ levels of stress. Determining which strategies are correlated with higher levels of risk for depression or anxiety could be useful to offer targeted psychological counseling to reduce the risk of depression or anxiety.
Materials and Methods A total of 296 women and men who attended the Fertility Center at Heidelberg University Hospital completed the SCREENIVF questionnaire and the COMPI coping scales.
Data were analyzed first on an individual basis and focused on the couple, using the Actor Partner Interdependence Model.
Results On an individual level, active avoidance coping was positively correlated with a higher risk of depression or anxiety in women, while meaning-based coping was negatively correlated with risk in men.
When the results of couples were viewed together, women and men using active avoidance coping exhibited higher risk scores as individuals (actor effect), as did their partners (partner effect). Women who used meaning-based coping had positive actor and partner effects.
Women using active-confronting coping had a negative partner effect (higher risk score for men).
Conclusions These findings indicate that some coping strategies may have a protective effect while others may increase the risk of emotional maladjustment in infertile couples. Further analysis of coping strategies could help to identify new counseling approaches for infertile patients. 
ZUSAMMENFASSUNG

Introduction
In 2012, more than 640 000 assisted reproductive technology (ART) cycles were reported to the European Society of Human Reproduction and Embryology (ESHRE), an increase of 4 % compared to the previous year [1] . More than 140 000 children in Europe were born after ART in 2012. Infertility itself is considered a lowcontrol stressor for couples [2] , and treatment for infertility and its uncertain outcome add to these couplesʼ burden. The impact of this stressor has been studied in detail over the past decades [3] [4] [5] . Before the start of IVF treatment, patients were not more depressed than the general population or matched controls, and the evidence on whether patients are more anxious before the start of their first IVF cycle than the general population is inconsistent. According to recent guidelines [6] , 1 in 4 women and 1 in 10 men had a depressive disorder, and one in 7 women and 1 in 20 men had an anxiety disorder after receiving the pregnancy test for their IVF/ICSI treatment. The fact that the experience of and the medical treatment for infertility can lead to emotional maladjustment makes it essential to detect patients at risk for depression or anxiety. The SCREENIVF questionnaire is a validated tool to identify patients at risk [7] ; the ESHRE guidelines advise using it before the start of every new ART treatment cycle [6] . Patients found to be at risk can benefit from psychological counseling, even more so if targeted strategies could reduce the risk of emotional maladjustment [8] .
The capacity to adapt to infertility-related stress depends on the womanʼs and her partnerʼs coping strategies [9, 10] . Coping strategies used by infertile couples are categorized into 4 groups: active-confronting (e.g., asking friends and relatives for advice), active-avoidance (not sharing feelings; avoiding pregnant women), passive-avoidance (hoping for a miracle; believing that waiting is the only solution) and meaning-based coping (e.g., believing that the experience has led to great personal growth or that the marriage has evolved in a good way) [11] .
Which strategies correlate positively with a risk of depression or anxiety and thus should be avoided? Which ones reduce the risks and could be used for targeted counseling? Studies have shown that active-avoidance coping had a negative effect, whereas meaning-based coping could have a positive effect on emotional adjustment [12] .
The aim of this study was to analyze whether the findings of previous studies into beneficial coping strategies could be confirmed in order to determine potential ways of optimizing psychological counseling.
Material and Methods
Setting and questionnaires
Between July 2014 and July 2015, all couples who attended the Fertility Center of Heidelberg University Hospital were informed about the study. Persons willing to participate were given additional information about the study, an informed consent sheet and asked to complete three questionnaires:
▪ SCREENIVF [7] : This is a questionnaire validated to screen fertility patients at risk for depression or anxiety. The questionnaire covers 5 areas of risk. There are 5 items on state anxiety and 5 on trait anxiety (e.g., worrying too much about things that are not really important; higher scores mean an increased risk) taken from the short version of the State and Trait Anxiety Inventory (STAI) [13] ; 7 items on depression (items measuring sadness or self-depreciation; higher scores mean an increased risk) from the short Beck Depression Inventory [14] ; 5 items on social support (presence of someone who offers comfort or talking; lower scores mean an increased risk); and 12 items on cognition about fertility problems (having learned to live with and accept fertility problems), with 6 for helplessness (higher scores mean an increased risk) and 6 for acceptance (lower scores mean an increased risk). Each item is answered using a four-level Likert scale. The score for each risk factor is then calculated by adding up the answers for each item. A patient is considered at risk when at least one of the scores exceeds or is below a clinically relevant cut-off: 24 or above for the STAI short version; 4 or above for the BDI items; 13 or less for social support; 16 or more for helplessness; 11 or less for acceptance. Apart from the BDI score cut-off, they are based on 1 standard deviation (SD) from the mean, in analogy to the original Dutch version [15] . The score for risk was between 0 (no risk) and 5 (at risk in all 5 subscales). ▪ The "Copenhagen Multi-centre Psychosocial Infertility" Research Programme (COMPI) coping strategy scales [11] : the COMPI scales consist of 4 subscales with a total of 19 items (4 active-avoidance, 7 active-confronting, 3 passive-avoidance and 5 meaning-based coping items). For each coping method, we calculated the mean of the answers to obtain comparable scores. We then defined two groups, depending on the pa-tientsʼ use of a particular coping method. "High use" and "low use" groups were separated by the median of the scores for each coping method. ▪ Sociodemographic data included age, level of education, current profession, marital status, number of children, duration of wish for children, partnership, and infertility treatment, as well as current treatment and the subjective cause of infertility.
The design of the study and the selection of the questionnaires was approved by the Ethics Committee of the Medical Faculty of Heidelberg University.
Data analysis
Patients were divided into two groups: at risk/not at risk, depending on the respective results for the SCREENIVF questionnaire. The two groups were compared with women and men first evaluated separately as individual units of interest. Testing was done using ttest and chi-square test (depending on the variablesʼ quality). This was followed by taking couples as the unit of analysis and using the APIM (actor partner interdependence model) [16] . This model (▶ Fig. 1 ) stipulates that one personʼs behavior not only affects him-/herself (actor effect) but also his/her partner (partner effect). For example, when the relationship happiness of men and women was compared based on their own description of their relationship ("two separate people" vs. "a couple"), the womanʼs happiness depended on her own and her partnerʼs description, while the manʼs happiness only depended on his own description [17] . In our APIM, the respective coping strategy was the independent variable and the risk score was the dependent variable, calculated separately for women and men. The web program APIM_MM (Actor Partner Interdependence Model with Multilevel Modeling) for distinguishable dyads by David A. Kenny (http://davidakenny.net/DyadR/DyadRweb.htm) was used to calculate the APIM. This web program also calculates effect sizes (ES) to estimate the clinical relevance of the APIM effects.
Results
Sociodemographic data
Questionnaires were handed out to 766 patients; a total of 302 patients completed the questionnaires (response rate: 39.4 %). No differences with regard to language or sociodemographic data were found between patients who participated and those who did not. After excluding incomplete data, 295 patients were included in the analysis.
Mean age was 35.0 years for women and 38.2 years for men; mean duration of the wish to have a child was 4.1 years, and the mean duration of infertility treatment was 2.0 years. Overall, 53.2 % of patients were found to be at risk (▶ Table 1 ), with 157 patients at risk and 138 not at risk. Calculated separately, 43.2 % of men (n = 63) and 63.1 % of women (n = 94) were at risk.
Level of education was divided into "higher" (university-entrance qualification [Abitur] or higher) and "lower". Overall, 59.7 % of patients had a higher level of education (60.3 % of men, 59.0 % of women). Educational level and the risk for depression/ anxiety did not correlate for women or men, respectively (▶ Table  2 ).
With regard to the subjective cause of infertility ("lay etiology"), there were no significant differences between the two groups ("at risk" vs. "not at risk") of women and men (▶ Table 3 ).
Coping strategies and risk factors: analysis of individuals
When persons were analyzed as individuals, active-avoidance coping was positively correlated with risk in women (p = 0.010), and meaning-based coping was negatively correlated with risk in men (p = 0.025). There was no significant correlation between ▶ 
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Risk factors women ▶ Fig. 1 Interaction pathways in the actor partner interdependence model.
other coping strategies and risk in either women or men (▶ Table  4 ).
Coping strategies and risk factors: analysis of couples
Age at the beginning of the wish for a child (calculated as age minus duration of the wish for a child) had a significant effect on women and men as a covariate in the APIM analysis of active-confronting coping. To ensure that results were coherent, all four APIMs were calculated with patient age at the beginning of the wish for a child as a covariate.
When the couple was used as the unit of analysis, women had an actor effect of 0.398 (p = 0.007) and a partner effect of 0.312 (p = 0.003) when active-avoidance coping was used as the coping strategy (▶ Fig. 2) . Men who used active-avoidance coping had an actor effect of 0.221 (p = 0.040) and a partner effect of 0.703 (p < 0.001, medium effect size). The difference between the two partner effects for active-avoidance coping was statistically significant (p = 0.037). Women who used meaning-based coping as their coping strategy (▶ Fig. 3) had an actor effect of − 0.846 (p < 0.001, medium effect size) and a partner effect of − 0.301 ▶ Scores with significant differences are marked in bold.
(p = 0.043). For meaning-based coping, the difference between the two actor effects was statistically significant (p = 0.015). Women who used active-confronting coping (not shown) had a partner effect of 0.426 (p < 0.001, small effect size); the difference between the two partner effects was statistically significant for this coping strategy (p = 0.017). Passive-avoidance coping was not found to be significantly correlated with either menʼs or wom-enʼs risk (not shown).
The results for congruent versus incongruent use of the four coping strategies (concordance of the partners) are presented in ▶ Table 5 .
In line with the APIM results, a partnerʼs high use of activeavoidance coping was found to be correlated with the risk factor score for the actor for both women and men. This underlines the importance of the partnerʼs coping strategy for the actorʼs own level of psychological distress. Men with a high use of active-confronting coping had a lower risk score, although only a small number of women used this strategy, compared to a highly congruent use of active-confronting coping. A congruent low use of meaning-based coping was correlated with higher risk factors for women, compared to womenʼs low use and their partnersʼ high use, again showing the importance of the partner effect (here only for women).
Our results indicate that a meaning-based coping strategy had the highest positive impact of all four strategies. The strongest actor effect (for women) in the APIM analysis was found for meaning-based copying (▶ Fig. 3 ), and congruent high use of this strategy was associated with low mean risk scores for both partners, while congruent low use of meaning-based coping was associated with high risk scores for both partners (▶ Table 5 ). In contrast, active-avoidance coping appeared to have the highest negative impact of all four coping strategies. It showed the strongest partner effect (for men) in the APIM analysis (▶ Fig. 2) , while high use of this strategy by the partner, together with low use by the actor, was found to be correlated with high mean risk scores for both women and men (▶ Table 5 ). Meaning-based women * p 0.05, ** p 0.01, *** p 0.001 ≤ ≤ ≤
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Discussion and Conclusion
This study is based on answers from 295 patients; results from a bigger study population are needed to confirm the significance of our findings. The response rate of 39.4 % could have led to a bias in the representativeness of the whole patient population. The results of the SCREENIVF showed that a high percentage (53.2 %) of fertility patients presenting to the Heidelberg University Hospital were at risk of developing depression or anxiety. Previous studies in other countries using the same questionnaire found that around 30-52 % of patients were at risk [15, 18] . Given the response rate of 39.4 %, it is possible that patients who were more emotionally stressed were more likely to have completed the questionnaires. These results again confirm the high stress levels of fertility patients. Based on the data in the ESHRE guideline [6] , the expectation was that women whose partner had male factor infertility would experience higher levels of anxiety than women with female factor, mixed, or unexplained infertility, but that the diagnosed type of infertility would not affect depression levels. In our sample, we did not find any significant differences between the four diagnostic groups. This could be due to the fact that our sample population also included couples whose infertility type had not yet been diagnosed as well as couples who had already had ART for some years.
In our study, active-avoidance coping was positively correlated with risk for the person herself/himself and with the risk of their partner for both women and men (menʼs effect on women, medium effect size). These results correspond to those of another study which used the COMPI scales [12] ; in this study men and women who used active-avoidance coping as a coping strategy reported high levels of stress and had a mutually negative influence on their partner.
In our study, meaning-based coping was negatively correlated with the risk for the actors themselves (medium effect size) and their partners (small effect size) when the strategy was used by women. For men who used meaning-based coping, only chisquare analysis showed a negative correlation. These findings partly contradict the findings of a previous study based on the COMPI scales [12] , in which menʼs use of meaning-based coping was not correlated with personal stress levels in men (or women).
But, similar to our study, womenʼs use of meaning-based coping reduced their personal levels of stress.
In our study, womenʼs use of active-confronting coping was associated with increased risk scores in men. These results are in contrast to the findings of a previous study [12] , in which wom-enʼs use of active-confronting coping was associated with slightly higher personal levels of distress. Another study, which used different questionnaires, reported conflicting results, with women who were very reticent about their feelings shown to have higher levels of distress [19] .
In our study, passive-avoidance did not appear to be significantly correlated with the patientʼs emotional risk profile. These results differ from the results of other studies, where strong actor effects were found for both women and men in the context of this specific coping strategy [12] ; in that study, high use of passiveavoidance coping was correlated with high levels of personal distress.
The results for congruent versus incongruent use of the four coping strategies are partly in line with the results of Peterson et al. [12] . Their study also found that low congruent use of activeavoidance coping was correlated with a low risk for personal stress, but this was only statistically significant for women. In contrast to our results, the study found that high congruent use of this coping strategy was associated with high personal distress for both women and men. Our study also found that low congruent use of meaning-based coping was correlated with higher levels of risk for women. In contrast to our study, Peterson et al. [12] found the same coping pattern was associated with higher levels of marital distress. These differences could be due to the use of different assessment methods for risk factors and stress levels. The subscales for cognition and social support in the SCREENIVF questionnaire use similar items to those of the COMPI fertility problem stress scales [8] ; the results of our study therefore indicate significant differences in the personal stress domain.
Strengths and Limitations of this Study
A major strength of this study is that both partners of an infertile couple are investigated, using the APIM approach and the dyad as the unit of analysis. Our results correspond to the results of previous studies on active-avoidance and meaning-based coping ▶ Table 5 Mean risk factor scores for men and women by coping strategy.
Coping strategies by median split groups
Activeavoidance strategies and confirm their findings. Results for the other two coping strategies are inconclusive, and more studies will be needed to investigate the matter further. The study results and their general applicability are limited by the low response rate and by the cross-sectional design. Most effect sizes found in this study were small.
Implications for Research
Coping strategies and risk factors for emotional maladjustment in couples with fertility problems should be investigated further. Little is known about influencing variables and resilience factors which might influence patient behavior and outcomes. Future research could look at determining the psychological covariates of coping with infertility, e.g. the quality of the coupleʼs communication and the coupleʼs mutual support. Our findings need to be confirmed in prospective studies to obtain a better understanding of the long-term causal effects of the described coping strategies. Only if we can determine a causality between the coping strategy and risk factors can we then evaluate the clinical benefit of the coping strategy.
Implications for Practice
If interpreted as a causality, it seems that certain coping strategies might have a protective effect, whereas others could increase the risk of developing depression or anxiety. These findings could be highly beneficial to fertility patients if they can be replicated in prospective studies. Psychological counseling could then help to increase the use of positive coping strategies such as meaningbased coping and train couples to avoid using negative coping strategies such as active-avoidance coping. Because of the importance of partner effects on psychological risks (which was borne out by our study), psychological infertility counseling should be directed at the couple rather than the individual.
